Cloning and characterization of an amidase gene from Rhodococcus species N-774 and its expression in Escherichia coli.
For investigation of an unknown open reading frame which is present upstream of the nitrile hydratase (NHase) gene from Rhodococcus sp. N-774, a longer DNA fragment covering the entire gene was cloned in Escherichia coli. Nucleotide sequencing and detailed subcloning experiments predicted a single open reading frame consisting of 521 amino acid residues of Mr 54,671. The amino acid sequence, especially its NH2-terminal portion, showed significant homology with those of indoleacetamide hydrolases from Pseudomonas savastanoi and Agrobacterium tumefaciens, and acetamidase from Aspergillus nidulans. The 521-amino acid coding region was therefore expressed by use of the E. coli lac promoter in E. coli, and was found to direct a considerable amidase activity. This amidase hydrolyzed propionamide efficiently, and also hydrolyzed, at a lower efficiency, acetamide, acrylamide and indoleacetamide. These data clearly show that the unknown open reading frame present upstream of the NHase coding region encodes an amidase. Because the TAG translational stop codon of the amidase is located only 75 base pairs apart from the ATG start codon of the alpha-subunit of NHase, these genes are probably translated in a polycistronic manner.